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"5- *«■ ^ 3^ f-'t! cflojEl zfl^'-M 3^4! 

M 51 *i v ^ {APPARATUS AND METHOD FOR TRANSMITTING/RECEIVING 
UPLINK DATA RETRANSMISSION REQUEST IN A CDMA COMMUNICATION 

SYSTEM} 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

£ 45: ,M 4^ tf^-l- 4-§-*rfc- *4 AU'gMM 

2. Description of the Related Art 

ej^cLS., & r sL 4^ ^^(CDMA: Code Division Multiple 

Access) "B-^-fr A r -fr*rfc -M±«H*r "CDMA ^1^^" *J*)- 

7f^l> Al*«£Sfc j,^ £^ ^(HSDPA: High 

Speed Downlink Packet Access, "HSDPA" e| *<J*r7l.3. ^4) ^ 
-S-Srte- ^t! Ali^(c|^ "HSDPA ^7)3. tbcf)o| e^fl 

W. HSDPA «<M£ UMTSdJniversal Mobile 

Telecommunication System, °\*\ "UMTS"^ % $-4) AjiSH^ 
jlV"^ fl« cflolEi an" ^"(HS-DSCH: "High 

Speed-Downlink Shared Channel, "HS-DSCH"Hf 3. $4)4 #3 

51 Itli ^|o|Ei ^fr^* *3$4. #71 HSDPA 

« 2«3(AMC Adaptive Modulation and 
Coding, W AMC"4 %*}7\s. $4) «fH4, jgg^ 

(HARQ: Hybrid Automatic Retransmission Request, °)ty "HARQ"2f 
2. tVcf) «v±| * 4$ 4g ^a)(FCS: Fast Cell Select, "FCS"2> 3)* r 7l 



s. $V4) qqo] ^]oj5)sl^. ae^ s. l-t- #*sH UMJS W)± 

^o] ^-^ q-f 1 3#(WCDMA: Wideband Code Division 

Multiple Access, "WCDMA"^ %$}7}S. IVcf) a^-*- ^-§.5^ tl *1 
^(o]s r "WCDMA #4 °W lVc})s] ^^1- ^^s-V7l 

£ l£ U"J-*j?l WCDMA #^1 >>1^ E J2] T^t" 7H^6.S. £ 

WCDMA -f-tUl:i<S£ 3.o] xilm^H(CN: Core Network, 
"CN"«|el ^j*l-7lS. I^)(i00)4 -i^tis} ^ ^«.Ai>;^(RNS: 
Radio Network Subsystem, °l*r "RNS"£f 3)5r7]3. tH=r)-&(110, 120)4 <*>-§- 
*V ^-^71 (UE: User Equipment, <>]*} "\JE"^ %$7}3. W)(130)£- ^3 
4. ^-71 RNS(llO) RNS(120)£ ^id vfli^a *M7)(RNC Radio 
Network Controller, °| S r "RNC'Sf 3)^713. $4) -*^7ljs} 7l*]^(Node 
B, e )*> " Node B "af 3)*}?) 3. *Vcf)(s>7] ^^^1^ Node B 5Efe -§-<H 
# £-§-*H 4-§-§Cr)€-S. ^€4. °fl-S- ^71 RNS(110)fe RNC(lll) 
4 Node BS-Q13, 115)£ ^^JL, RNS(120)xr RNC(112)4 

4^?H^ Node B€-(114, 116)5. i^W. ^ v 7| RNCfe ^ ^$*fl n^a)- 
Serving RNCM*} "SRNC'3* ^J^7]S #4), Drift RNCM*]- "DRNC"2f 
-i>7]S. tVcf) 5££ Controlling RNC(°l*f "CRNC'ef ^^4)5. 4. <#7\ 

SRNC4 DRNCfe zfzfsl UEi cfl*r ^2}- -S-f^H, UES} 3jMJ # 

^«>ji CN^ «HM3 #^-§- RNC-3- n UE^l SRNC7> sH ( UE 

si ^o|Ei7f SRNC7} of\4 t}£ RNC« 7^ ^-71 SRNCS. -t^*]^ 
a RNC-g- a UEs) DRNC7> €4. CRNC^r Node BO ^Ms^ 

RNC-S i-rE^cf. ^7l £ H-H UEQ30)*] ^JSLS- RNC(111)7> #3*lj2. *1 
$7} RNC(lll)7f SRNC?1 £U. ^7) UE(130)7 r UE(130)e) 
cfl oi ^ 7> RNC(112)# *«| ^^sj-a W RNC(112)7> DRNC7> =l€[ 
i Node B(113)-g- ^M^rfe RNCClll)?! #7j Node B(113)s) CRNC?! ^}c}. 

<^7l.Ai Aj 7j £ ^ HARQ #-51 4*B^ 3*1- 



cfl7l £5J- jfl^ .2.^ (n-channel SAW HARQ: n-channel Stop And 

Wait Hybrid Automatic Retransmission Request, °14 "n-cj&annel SAW 
HARQ"4 3443. -M) a <M-§- 4W\5. m. 

n-channel SAW HARQ «Jr4* tf*4« 4#4 &4. ^4 
n-channel SAW HARQ B <H£ £tf3°J 34-^4 afl^^(SAW ARQ: 

Stop And Wait Automatic Retransmission Request, °14 "SAW ARQ" 4 
41443. £4) *<M^ fc°14 3«8 4^4 2* 2 7^1 HMS* A|ft 

?)1 5L«y$ ti <H-fr 44 M! 4. 

3i HM* i5I $4°W (soft combining) 1M 0 14. 

ajo.a 3^45344 *W *Mb14 -g-4 24 e N*fl4 A# tf* 4 

*# C'^^fe 34 $4. ^3 a tf4 ^«H^ *<MHfc 

± 34°1^(CC Chase Combining, °14 "CC"4 3J445- "<M4 
€■ #7>(IR: Incremental Redundancy, «14 "IR"°I4 344 £ $4) U <M3 2 
7>4 *&qo\ &^*Vz±. 

#7) CC Hr4<14 *l£Gnitial transmission) 4 4^ 

(retransmissionH £ D M 4-8-$4. #4 3^ 3*4*1 m7H*l >BSi 

(symbol)f-°l 443 3^ #*(coded block)°-3. ^d^s]2i4^, Tfl^^HU 
tf4 3}i 3*4 °fl m7fls] 4ti54 -S-^tb mifi] -y«#°l *d^€ 

4. 444, #4 S<£ a.^.^. $ a)^^}(TTI: Transmit Time Interval, 

o\t\ "TTI"4 3443. #4)Stf *d*s|fe 4*4 «3I°14» 44\H4. ^ v 
7) CC »iM 0 Mfc 3& 3*4 *H3*°fl 3.% 4 °1 £ (coding rate)7> 

3-8-34. °H *r3** *d-t^i 23 £#4 7fl3*5l -2-=r-£- 24 

°1^4j1, ^ v 4 244«d€ §-^-S- °l-§-alH CRO(Cyclic Redundancy 

Check) «3-t>* 42, ^ o^-f- t°J*Vcf. 

$3, A o v 7] 1R #4°ll4fe 3£ 3*4 *ti3*°il 3"4* 

# 4**r4. n «lE.(bits>4 4-8-4 «HH*l(user data)7)- afl^ 4^ m 

>1I4 4)^ts >|^45a4^. #4 *tl#£ 3*4 #4 m ?i2) 445 
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* ^^-°v> ^^U, 43^4 £4*U3 444 *«* 3*^4. #4 

IR *9-4i4£ 3^ #*4 *fl3£3 2*3 31437)- #444. <»H ^##£ 

3 £ 2^ M4 ^Jf^ofl 2 ^ 41434 

s ^ ^-g. ^^^V ^, (error correction)-!- ^t>4. #4 IR #4 

oflAi #7l 43i ^4 443 ^ £ £ (version number)^. 

$4. 4± 3i<£4 43 l. 4£- 43^3 «1*d VS-?} 2, ^ 4^ 4*d 
$s\ ^ ^^ 7 > 3 J>3 **44. =r^#^ ^4 43 3iL£- 4-fr*M 3£ 
£#4 *8*Hr« 2^ *43*1 «r 214. 

5£tr, #7l IR #4^- 47} 7V^-(self-decodable, 44 

"self-decodable"4 3443 $4) MM 4. 44 42^ &4* 
(non-self-decodable. 44 "non-self-decodable"4 3443. 44) 
£^.£4. oj 7 H, #71 self-decodable *4£ IR(partial IR, 44 " 

partial IR" 4 3443. 1>4)" HM-2-3S. 3*144, Htr #7] 
Bon-setf-deeodabte *4<fr "34 IR(full IR, 44 "full ffi-'-4 4443. *v 
4)" »g-4o.aj£ ^1^|^1JE.S., 44 e Mfc #4 self-decodable 3-4 -fr partial 
IR 3"4-2.3., #71 non-self-decodable 33* full IR w «M-2.3 41443. tb4. 
#4 partial IR 34 433^1 3£ 3*4 * 33-2- * 

ejS). >j Af-g.^^-t-11, cji=. eJjl 4 £(turbo code)£l 4£4l°fl4 43. (systematic 
part, 44 "systematic part" 4 3443. $4)34 443-2-3. 4£4 7 r * 

4je* 44 flfl-44. 444 #4 partial m 34 & 4-S-tt 3+ ^4* 
ojni ^4^44 slfe 4£ 3*£4 3*fl ^414* 43-££-§r 344*44 
go>£ 3144-3- «4fe *4 4^44fe 43 & 434. 44£ ¥3 
#4 Full IR 34S 42; 3£&4 *H«***H 34 #4$ £4* 4** 
os*] °J4 3 iL (redundancy information H 3& 4^# 443 ^^4^ 7 A 
7}±-*\?\} *4. #4 Full IR 34* Partial IR 334fe ^3 43£M 
systematic part* £#44 &4 4£°fl 43*£°vr£-3fe =rtl «*44» 4 
5jo] #7Hf44, 444 ^34£ 3£ 3*£4 43*S-2- £^4 
344^444°J 3 #4 .2-3 ^il 3143* ^-3:4^ ^4 4*44. 
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1M n-channel SAW HARQ *<M3 £** SH7l ^ *H 

*]>gr HARQ iMalcJ-. ] 

■i-^^tl SAW ARQ 3* Node °l^°fl 3*4^ sfl^H ^ 

*> (ACK, «l*r "ACK"^ $1) ^Als}cjo^j t^a ^ 

-§• 3^Sr4. ZLfUi °l$7l] afi^ofl cfllV ACK 4 s ^ 4 

& u)|-g.o|| Node B«1M afl^M- ^t-U t 1 Sl^lS * 

?* r 3. ACK cfl7l^o> 34.7} 'r ^e}H 

n-channel SAW HARQ ^l^l^l *d£$ « ACK ^Hfl- <r4 

SMI 8£ ^"Bflofl^S, cpM A?At% <3^.2-£ ^$-8lH ^-ai ^a(radio 
link)^ JL^-€- feU «r ^, n-channel SAW HARQ 

*<M°1M^ UEs} Node B?H n7flsl ^e]^«l *D ^(logical channel)-!"!: ^ 
3*Ka. *3 *1*> £t -3 A l*l d J « «i£ n7H^ JHM* 

*]•§ *^ t 544- ^eiH UE^r ^2H°> t 3>|^§-£ 
i}7jl}, Sfl^ ^ti>o|^S>^- §• ^^.*V 2:*l-t 3t *T 5U4. ^ 

ej^ n - 0 h a nnel SAW HARQ *&*\$ ^1 ^ 1-2" 

oq ^l^c-ig- £c}-. °i^,UE(130)4 °J3]s] Node B, ^ 

sL Node B(114)-*>°l°fl n-channel SAW HARQ 4^] 4-channel SAW 

HARQ H o v ^'°l ^flSl3 XlS-H. ^71 47l)s] jfl^l- z*4£ 4*}*1 fee} 

3 -6j«gx>t. $.^i£sWl 7*3 tf 7 ) ue(130)^ Node B(114)3 Til 
^(physical layerWSr 4 <fl-§-=l*f ^ * r S m& ^^WH^ 

"HARQ processor"^ ^* r 7l3. t^HN". ^» >7 1 Node B(114)fe 

*i-£*rTT 31*2 t^HI l°l^fe 4^ 4<*r* *^*H ^7) UE(130)3. 
$cf. c^H, .^71 jflg *]**rfe Sl^l, ^"^ ^1^-2. 

JL M« ^£ °U4. loleffe 4^ ^d^^ ^ 

on i^7> M^SSl* ^+ ^ V7 l UE(130)^ ^71 14 cfl-S-sl^ 

HARQ processor, ^ HARQ processor IS A c v 7] 3.^ 4^ 
H 4* °J-M(NACK, «>l«r "NACK"5f $$7)3. W) 
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Node B(114)JL ^3 W Node B(114)fe *W 1^ -3.^ Mi 

cfltV ACK 3*13 SSMW Sr^lSH 3*a^£ « 2p # 
*r ^ ^ s ^ "i^-7> ^^*f5i4^. -tM Node 

B(U4)^ 3*3 3*1 cfl-§-£|^ HARQ processors. 

#7) Node BUl4)te m 1^ 23 cflt> NACK UE(130) 

3.^3 ^tr3, illMt IS. sfl^ 2^*^* *fla£*U. oH a> 7 ] UE(130)fe 

3 tg ?il^#^ 0 d# 7 d-*l*r^. *H*i$ ^3 M* HARQ 

processor 15 ^7] ^3 *rMd$ HARQ processor 

!£. 0)0] ^2: 2^ ^l/fl^ S^*** £ 

se ^M^M- cjs} $oj n-channel SAW HARQ *<M°1H^ *fl^ 3* 
*>4 HARQ processor* ^ c« ^ HI-§-Al*lfc IHUSL ACK 3^ ^3 "8 
a>^-^ H|o)*| *1*H*1*1 3£ #*4 1**r 

#7)°|H -S^* a r*r HARQ IM* *lW7l flSH 

^ -AlAoilA^ ^Al^ Cljole^l CfllV ^tf ^Al C^f- ##*H ACK ^Jl 

^£ NACK 3iL* ^<]7|#o.S 43 °1 €^^°l c r. ^tl^l^^r ^ v 

7] ^x^]*^ AC K ^ Jl NACK 3*L« ^-titr 

« ^v 7 ] HSDPA 4f-tl 7 1, ^ 

Node B4IM £<tl$ HM*H tfltr ACK 3£ « NACK *ti 
^o] i-a) *H 5fl^(HS-DPCCH: High Speed-Dedicated Physical 

Control Channel, °m "HS-DPCCH"^ 3*MS. M 
HS-DPCCH1- -S«3*r3 ^£4 A ^ 7 ) HS-DPCCHfe A o v ?l HSDPA *iM 

xf-^-d>?-| ^-tl °J °HS Release-99 +}-%r*\^ A l 

"Release-99 *l^l9" °14 3I*W£ *Vc|)^ ^«v^ ^1 <H 
^ W Release-99 %Q S.^^ 
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=l^5L, #7) HS-DPCCH# S*IH *H 3*LS£#7HM ^ 

til-s}- £°1 ACK NACK Hit*. #tf.j*W*KCQI: 

Channel Quality Indicator, °14 "CQI"4 #*r7l5L $4) ^A7> &4. #?1 
ACK H& NACK ^Afc im^S l«l£(l bit)3L 7>**r4. 
3E*h #71 CQI 3iL# 4-g-4 24. UE4 4* 

•f <r<tl4U #?1 =^#*V ifl^ AlJLofl cfl*M AflHj -f-aj-i- ^j*>Ji, 

#7l afl^ -§-*Hl #-§-*Hr CQI 3£* Node B°fl?ti JS-jHM 0 * *t4- 

Node Bfe CQI 3J£* « M4I 44 HS-DSCHfil ^ 

5: ^ 5i<3 i^(MCS: Modulation and Coding Scheme, °14 "MCS"4 3)4 
715. $4) eftOevel) 23 *M HS-DSCH % 
7r€ *i£L(TFRI: Transport Format and Resource related Information, 

«14 "TFRI"4 *3*\7\sL £4K> %W M4. °H* Node B7> UES.^- 

CQI ^JLfc £4£ 44, # 7 ) #^4 3-f«flfc 

l6-QAM(Qaudrature Amplitude Modulation) *<M4 £°1 -2.-§:(BER: Bit 
Error Rate)* iWltf f*M« *r Slfc ^S H oH* 4d«ltf ^ 

o lJli 0 ]sq.^ wVrfls. #7] jfl^s} #«H7> t41" ^tH-c- QPSK(Quadrature 
Phase Shift Keying) HM4 £e »)a*i 43#SHr *3^# *a|l>4. # 
7] ACK 3Ji NACK 3 £4 CQI #71 HS-DPCCH'l- 

3^ <a ofls. 37fl^4 «$3. TTI 7 r 4fc HS-DPCCHolH 

- ^^.6.2^. ACK 'ji NACK 3:517} U H^1 -x 

Sfe- CQW *d£-€4. 

£3, #71 HSDPA £# ^^4 #44?fl «IW *# A** * 

#^19|71 4U"ir f-# 31$ 3*4 M41) *l s 2sU 214. 

■^r. ^ H o v *cf ^1°I E 1 ^fl'dtl #^ *ti^(EUDCH: Enhanced 

Uplink Dedicated Channel. °14 "EUDCH"4 QWSL $4)* *>**M °-H v 

214. afiU, #71 EUDCH* *>*^fe ^# ^1^^.* #7] 

^ e 3 , £ 44 HSDPA f-# -M^^MM 4-§-4oi sl^ ^ 
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cflS. <r SM. ^, EUDCH*. *>-§-**te f"«tl 

AMC HARQ «o v ^ « H*« <r W tfSDPA 

#o) 2ms(3 slots)S] &* ^7]s] TTI-t -r 5i4 TTI 

w 43$ «m £«1 *Wsi H«l 3£3*r #3 ^It^H 

^. ^nJ-* 'fl^-t^l cfl (scheduling)* Node B°fi-H t'ISH ^?fl 

#7HM u >sf 3°1 ^7} EUDCHth 4-S-«>^ *41 A l 

ifl* ^*jJ-^o.S <HM*|-fr <fl**M, ^-7] HSDPA f-tl -M^HiHM ^^t> 
w>s} p>?V7M1S. q»8-95.S c-OolEjofl cfl*j)Ai HARQ »<H *141 

*1 34. W HARQ «<H* 3 «IM ^a} 7)^}x] £aj 7 ) 

^±3. ^r^l€ 6)|o)e^1 cfltv ACK NACK ^it #^*Rr 4^0) 

^3<15. S2£ €4. ^34, EUDCHS <M--fr*|-fc 

Ali^efl^flSi^fe ^M^ti a^H SH sa^l &* ^efl 0 ! HARQ *<H *1 
44. ^«n^ ACK 3-2. ^* NACK ^Slft ^SVfe 4*J°fl tfl*1M5. ^13 

SUMMARY OF THE INVENTION 

o*eH, * 3"3* ^£ 4^ 3^ -f^l ^'SMM 

* 4# « 4^ ^ *1^°»M DL 
DPCHsl «£| 3^ *M*H « -2-3* 

* 5£ 4-& 3-3* *t 4^ ^ *4l <Mi«°M ^K 1 - 
$ HM^I cfl-tV *fl*i£- A3* 1hl*W DL DPCH3 tfloiEl 

^ se. 4* 43* -r-^ ^-^ ^ ^ A l 

^^s.^^ .13|S}fe -S-^ v*i ^ ^ 



.;<H*Hr 33 *M 3#sHr" 33 *W =i^4' 

5]t 3<£ X'ja atf* 34 23 atf £^'3^^ 3 

^ 2«k &ai ^h^^u^ 3**h? 2#8**r 

3-8- M *M *Htf-4. 3£*Kr *Hl«M*l 3 s. gi *123M 

Ei ^ = -1 ^d-g- fee) cflclE^ 5flvd& 2qj-S>fc 3* 

*e1 *||^* 7}*m JfiL $^ f.xj AiA-^oi]^ 944-$ 3<>|eH 

tHtV *fl3«£* flo^, %q ^1 °1 ^ ifl^-i- 

*1(ACK) 3J£ ^£ W P 7 ^ a l^'tS. t^3^ *]*1(NACK) 32. 

fi- ^sKa, ^71 3-8- #^ c fl°1<M *U»4M3 ^2cflol 

M *E.* #7) ACK NACK 3£*f7l £3j *M°fl 4 

13€ ^-7} P 7fl2] ^^7l<4, #7] 3 

-i- el 4|o|e) 4^9] 4m°\*\ *fl2^°13 A ^7l ACK 3 a. 

NACK 3 A* 3#*>7l fla« 3*tt 13*>fe 3^ *a<H7|*h 

71 ^7] ACK =8 a. ^£ NACK ^11 -1 

£« 0 v^ 3* -1-al tlx* 3$*>te- 3-8- ^ 5. 

^ 0.5. $4. 

^•71 *V S"3#* iH^l ^sV ^ $34 cf# #*)^; 

ai^-g- iH^fe *d3 *H 33* 3^*Hr £t! 33 »H € 

^ 2d^s|£- j^s} i«8 2^-* 46*iflfc 3$ £°J! 2f S^ll- 

-df^ ^d^ Z$ S^l ^ = *d£*Rr 

^a o v^ al^. §ej >H^4, ^-^-o-^ ^icflolEi ?| 

*d-§- 1-^1 7>^l^r ^J: St 4* i-a Aji^oji^ c-iio] 

Jfl^* *'«H "H|o]e^ ^l^iv oi^ il)^ tlx 

-1- ^*!*>£- $«c v § ^i-§- ^7)4, -*7i ^tltb ^ a ^'^ 3-8- 
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o)El ^-7) ci|o]e1o,i ditb, p?fl3 o|m€S. ^< °d*l(ACK) 

3-8- °J^1(NACK) ^A7> 33*Ft' €^ 

4. ^71 ^ ^H7in «4« P 7fl^ ^ ACK 3 

SL NACK ^JiS. ***Hs €^-7l# #3 .2.3. 

^7|t> >&4*M fl« £ ^3 ti o^^-; 3« #3-8- 

£ai 33 ^o] 334 #£*Hr £ai *d3 *H «*A a* 

s|fe ^B^2| M-sMfc i D J sth 3**^ # 

^ it a*! ^p.s)., sW3* 3**H=- i^^u e** 

S-e) *M £M *U*H3 55 ^Q2«4|o1 

*M3* ^Aj^ul, ^71 ^All> 3|°137> 59 AJ ^£]51^ ^ p7«^ «|I§ 
S M^fe *}*1(ACK) 3 A* ^M*. iM ^AJtV C-flo]Ei7> Bl^tf «r<i 

3^ P 7Hs) dlE^s. t^S)^ 433 ?!*1(NACK) ^sti* ^ 
43 3 h ^71 *d-§- f-e] tflol^ ifl^s) ^lfllolEl sJjes}- afl23]°l 

Ei ^s.^ ^-7] ACK HA NACK ^^»>fe ^3 

fl*M -a-7) ACK NACK 3}Ji# #U*M £-g- #3 

xj^t- ^Aj ^d^*V^ =3-4, $ 

^ ^-t-^fe iH^s] £58 ^efifl^ s% ^d* 

irj 3.-^. i£A] |£2}, ^<y?J^ #£*Rr ^^'2- £**>fe 

e rt o v ^ x d-§- '11^4, e^-^ *M6l* ^d**f^ 54 

^i-§- i-al 7^fc ^-t 4-^ ^4 ^-aJ ^I^^^aI q^fl 5 



M 3 H <^ ^*>*. *!-§• £3 ^ 

A* ^-tl^fe 4^4, 1M =rtl*V £tf<8= 8* *al *W 

4|o]EH p?)14 a)H§£ °J*1(ACK) ^iL ^ ^3 

(NACK) $3.7} 4=84. 3*HM 

pTflsj u] tf7| ACK ^JSt NACK ^JtS. 43* 

^ 

0 )Ei# ^^-svfe £*a-$ ^-g- tflolEl II 4^ *«■ 33" * 

<r-iI42U- p?lM s|£ti t^J€ ?M(ACK) 3£# A <M ^ 

0 J*)(NACK) 3 A* 4^*H? 434, ACK ^flJt NACK ^SL* 

-S^tV * ACK 4€r NACK %}L% iM #-g- dM 

E] 5||^4 ^Sl-g- l^tr>^ 2V*j3K ^7] l*j*V ^*HH #7l p 7fl4 Bj HI- 
'S- «f^S, u lii-§ 3*M A o v 7l ACK 3J£ ^->& NACK 3 £«■ 
^°J«>^ ^7) -fi-8- «W3 *Htf <3M 43* £W-§- # 
'JAi iVcf. 

BRIEF DESCRIPTION OF THE DRAWING 

£ l£ ^SV^oj WCDMA f-tl *l^4 7B^*]o.S Ea]# 

J£ 2fe EUDCH# ^-g-b-V^ *|^4 ci|o]Ei 7)1 4 

7)1^*1°. s. S^v 
£ 3£ WCDMA A]>itH)2l DL DPCH ?B^^5- 

s s>rtv s.^ 

S. 4fe ^ *'^4 ^l^^l 0 ?] 0 !! 4^ ACK Hit ^ 
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NACK ^5L# #£-5V7l DL DPCH «3 AS £a|$ 5L<3 

2. 5fe £ WH^ "fS. 8 ?^ 31*133 ACK 32. 

NACK 3** 3£*M DL DPCH 7fl^?|»£ 5^}t> £3 

£ 6 £ s. 43 DL DPCH Node B £*l7] S. 

£ 7€: SE. 53 DL DPCH Node B t-tPl £ 

Alt!- 

£ 8€r £ 63 Node B £4?] tfl**Kf UE ^*}7l £ 

51 9fe £ 73 Node B ?55:i tfl-§-*>b UE ^*j7l ^S* £ 

£ lOgr £ ^3 ^AHf-ofl 4= tflo|Elofl tfl^V ACK 

NACK 3 A* a*8K? 43* fc-Hs 

DET AILED DESCRIPTION OF THE PREFERRED EM BODIMENTS 

si *«S#th 3>?l2l S^Hfe * *«3«fl ^ **** 0 W>fe*ll t 

£ M 3-8- ^^(EUDCH: Enhanced Uplink Dedicated 

Channel, "EUDCH" 3- M7lJL «t*>* ^-g-*H=- 3 a o v *? #4 *1^3 
c-i| o] ^ 3H^)^ 43* ^H^^-e-S. £a]^ ajs *f-s.«lci-. 

£ 23 ^s>7l°fl SM, ^> v 3 M 43- 
g°l ^7] EUDCH# 4*Sffe ^ *li^!€- 3* fctf^ 3- 

(HSDPA: High Speed Downlink Packet Access, °1*> "HSDPA" 3- ^S^lS. 
tVcf) aV-8-^v^ ^-aj A l^^l(°l-°l "HSDPA °13 ^7| 

5. £^)3 -B-Af-5} 3 W o V $3 £A1 ;^A 0 VAl ? l7l 3$. 3 H o V $ * 
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* *ti^°vJ EUDCHt- *>-8-*M 3** *fl°l*1 3** *r**r* 

#7| EUDCH* A}**rfc #7) #efl7|# f<MM * 

£ ti>4 £°l HSDPA a^^jl tlfe *lM«#f 

$ ^ ojcf. #7l EUDCHf- 4-§-*r^ *4! *l^l8* -^-S-^ €2: 

a«3(AMC: Adaptive Modulation and Coding. "AMC"^ ^s^lS. ^ 
cf) ijMah M At^HARQ: Hybrid Automatic Retransmission 

Request, *W "HARQ" E r 4«r^5 t>4) ti <H 4£*4 V <r $14. 

#7l 5c 2Q 7)^l^(Node B, 6 1*> "Node B"Br 3*r7l 

3. 4-8-4 ^r^7l(UE: User Equipment, °1^> "UE"4 W7l£. 

$4)(202)*H EUDCH7> 3><a€4(EUDCH setup)(203^?fl). #7l EUDCH ^ 
<y 4^^. afl ^(dedicated transport channel)!- -§-^r "11*1*1 £*r^ 

^.sn ^€4. Node B(201)4 UE(202)*H EUDCH7> # 

#7| UE(202)^ #7] EUDCHF *fl\d #«fl *jiL{} HJl^Cr 

(Channel report) (204^>11). ^H, #?] iislr *H M W 
EUDCH 33 -J-°l 1 ^ 544. °1^1 #7] UE(202)5.-fel ^ 

3)SL* SLU Node B(201)fe #7j Jii « #31 3 Ji* 7^2 « 
7H UE(202)*1 4* #31"! ^3 $4. #?1 #31 3* 7 r 

EUDCH 4"t! # r 3<y 3+ #>1 Node B(201)fe #7l EUDCH £# 7 r 
#7l Node B(20D7} ^«atr EUDCHf #3* M$ =r 514. =*■ 

2|M. #?1 Node B(201)fc #71 UE(202H*1 ^-titt EUDCHf £# ^2)- 
#7l Node B(201HM EUDCHf ^# afl^ 

#3) -3- Mtf t 214. 

#71 Node B(201)fe Node B(201)fe #7l UE(202)sl « #Efl 

Q: 7]&5L i*]^ (scheduling)* **%3L a 14* #7) UE(202) 

S. *d£$4(Rate indication) (205# Jfl). °^M, #7l i?flt^ 43-& 
€(ce\m\^\ EUDCH* 4-§-»H *<3 4^^ UE# f 1 4-§-?i *d<£ 

Al^7_>(TTl:. Transmit Time Interval, °]S r "TTI"^ ^JS>71S ^4)°il ^^1 
'm cWKpacket data)* ^« UE-S- S'JSU, #^1 a d^* »l« 
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°fi #44. tf?) CflolEl ££<H|. 711^4, tfl o) El ftll 

e>la(data rate)^* 33*Hr 43£ sW£4. W £ 2«*HfefiM 
3 £47 r #7) tj)o)£^ eiloi^l *M*rfe"*-f* 1J ma £^534. 
UE(202)tt V?) Node B(201)a*3 *4# ^4*. 4£ TTI°fl 

#7] Node B(201)a^E) *1**M a fl^l «H3# *i 

^*Vcf. ^ #7) UE(202)fe #7l Node B(201)a-f *r<fclSr 143 
7 r *U EUDCH€- *d£t i *d£ i« ^ 43! *ja(TFRI: 

Transport Format and Resource related Information, °14 "TFRI"4 ^S>7] 
a $4)§ Node B(201)a 34^4(206^711). ^H, #7| 

TFRI ^iife EUDCH* *d£t «« 3^ 7 r £ 33 

(OVSFOrthogonal Variable Spreading Factor, °)4 "0VSF"4 3471 a $ 
4) 3S ^a4. *44. c il°13 3714, 4^ a?(HARQ: 
Hybrid Automatic Retransmission Request, °14 "HARQ"4 3)471 a *r4) 

#4 =3 a Si 4. 

<$7) UE(202)e- W TFRI€- *!*£ * TFRI* °l-§-^H 3* 
^ aflei cflojElofl cfltt- cflojEi eflolef. l^sj-ji, #7) l^eV til o) El 31o)je 
s. ^-§.-o-H A » v 7l 3*1 3°13<i #7) EUDCH-t *3 Node B(201)a 

3*?r4(UL packet data transmission) (207# Til). #7l Node B(201)fe W 
UE(202.)a-Y-&l EUDCHO- *H?l 3°13# "r-tl^a, #7| 3« ti| 

ojEH cflfV 58^- ^-tl #£^4. ^2M. ^7] ^4 -*7l 

sfl^l cfl«lEi7> ^#*iaa t44#-§- Node B(201)fe tf7| 

UE(202)a sl4(ACK, °14 "ACK"4 3)47la t>4) 3a» *-tl4a. #7) 
^4 A <M ^aJ^ cijo]Ei7> ai^^^aa ^^Si-i- ^-r -#7] Node 
B(201)7r ^71 UE(202)a Jf'^ °U1(NACK, °14 "NACK"4 3)47la tr 
4) 3a-3- ^tr4(208&?ll). U-71 UE(202)fe A <M Node B(201)a-f&1 ACK 

=3 a* ^442* -8- 4* 3?i 3°13* *j*4a, nack ^a 

« ^Ai*>5il- c]xjcii zj^sv cflojEit- 7fl^^t>>ll €4(New 

data or retransmission) (209^ ^7^1, c]-g. t])o]^\Q ^^4^4 * 
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vfl*} 206#«*13 4*J-§- ^**r* €4. J£th ^7) feflpl^ *£°11 
^1 « r *r HARQ "cM-l- ^*> 7 1 3$ ^SM-'^M^Ksoft 

combining) «<M°fl "KH tf 7 l *fl34r3fe ^ *H E ^ tf 6 H34. 
#, #7) EUDCHS 4-§-*Kf a>-§.*H=. i^e 34 

*<M°1 *fl°l^ ^«V°1^(CC: Chase Combining, °lSr "CC"2* 

7}?H, iii. -3 u r 0 l^ tf o v *1 0 l 1r3-£ ^7>(IR: 

Incremental Redundancy, °m "IR"°1^ M^lS. M) 3 

rf^ ci)o]^sf ^H^^Sl^ =fl ^1 ciME^ ^ Vo lt> S D J# 7^4. 
#7) IR U <M f^lHS- *r7> *\3LH 7>^-(self-decodable, °]s> 
"self-decodable"^ ^SpU $1) Impartial IR, °)*\ "partial 

IR" ^ ^-o->7lS. t^H-g- ^^Mlfe sis 3 £3 313! 31 o] el 2* 

7>^(non-self-decodable, °|S> "non-seli-decodable"2* *!M °J 

»'3*fl IR(full IR. °l*r "full IR" e} 1M£ -S^Mfe 

A> 7l oflAi Br 9 * £°1 Node ^^ItV H|°leHl 

^❖■fr iL^-Sfl°> a J: ^2, °] *R^-8- A >*«H ^fi^-i- -2-^*1 

# aeWJ tvcf. £ ^7] 3^ HM^H « ack ^-8: 

NACK 3*tf- 3i^*Hr ^1°>--H °1# 4^*}* 4-§-4 £4. 

^ •3*83., tf 7 ) ACK NACK 3£*r 7 l 3-$ 

T a o v ^ ^-f *H *fl v 4 (downlink shared control channeD-g- .3 3^ =r 

^7] ACK 3* NACK *d£S> 7 l Afl^^- 

UE€-s1 ^^Hl tr"^€ 7>^^-^^ 7 r ?l^. 

ti^S., ACK ^Jt ^-^ NACK ^*3r 7 1 ^ tr A flS.^- 

^l-§- ^^(downlink dedicated channel)!- 3.$% 51^. 
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M ACK 32i NACK ^SLf; a*SW «H A H.^-^ 
^-fr 4^ tf^^fe 3l* £H*$ *H ACK 3 

A ^£ NACK 3 A* *d^«V£ + ^ 51^ UE 

= 3 ^X>ol| ^o) o]3-§. 7 r *}4. ^71 ACK 35L3-£ 

NACK 3£# 3**8^1 ^* ^ 

*1^«4*1 $1°H M?> l^t <r $14- 

ti^S, ACK ^SL ^£ NACK ^H't 3**r?l ^ «fl 

^71 71 ^ £M *J« <>1**M ACK NACK H 

^ 7le aI^«4*1 «HM£ S-^m ^ooj, £$ 

ol-§.*M *)*v^ ell °1 ^ °fl « ACK ^iL NACK *!£«rfe 

S!*11 -^-5- c r^ ^#(WCDMA: Wideband Code Division 

^.g. „4fl^ ( s ^«tsj=(DL: DownLink) «(DPCH: Dedicated 

Physical Control Channel)M*f "DL DPCH"2-> ^Wl tt4)3 ^afc £ 3 

4 v 7l £ 3-2: tl*>3ti WCDMA ^l^^sl DL DPCH « 

iJ-71 £ 3* #2^3, DL DPCH 2] ^ £31 °J (framed 157fl2l 
^^€(slot#0-slot#14)5. ^€4. #71 ^421 £ e i£ Node B4M UE£ 3 
tffl 3£*>^ 3* *3 5 H^(DPDCH: 

Dedicated Physical Data CHannel. °W "DPDCH"^ W715L tH})4. S«l 
7fl*(physical layer) *IM 3S*Hr *d-§- #3 *H *fl^.(DPCCH: 

Dedicated Physical Control CHannel. °l*r "DPCCH"^ ^)*M3. $-4)3. ? 



>j€4. W DPCCH^r UE^ fl* #3 *W 

(TPC: Transport Power Control. °}*\ "TPC"4 3*M3. tr4) f 5.(302). 3 
^ 5.56 2:^- S^KTFCC Transport Format Combination 'Indicator. °14 
"TFCI"4 3)* r 7)£ ? r 4) «s.(303). ^°d^(pilot) ^H(305)S- M34. iM 
S. 341 3L*lt> 44 £o] $ 7 ] DL DPCH*] *V SeJIU* ^*Hr 4421 # 
2560 3(chips)-°3. tM334. -iM s. 3°fl^1^ cJM3 ^- KData 1) 
(301) 55 til °1 ^ s]£L 2(Data 2)(304>fc DPDCH-Q- M Node BS-^M UE5. 

*HEl£ 44 MM, TPC ^H(302)c #7| Node B^l^1 
UES UE2] £-4 *H*r£* *>fe 3 AS 44\)!4. TFCI ^B. 

(303)* ^^a. Sflfe t> = 3 o J(10ms)*S> -d-tslfe *i 
l 3 ^Efl^ 5L D J3 2&^NTFC Transport Format Combination. "TFC" 
4 3*M£ $4)* ££SlXt*r*l€- 44H»4. "W^i, W 4 

£3 *£(305)fc UE4 *3) Afl 2] £t! #3-§- *W« ^ safe 71 fc* 
4Efvfl7l sj^V ^J*lc}. o^ 7 )Al # 7 ] TFCI *H(303M £$£M Slfe US-fe 
tHq-^ 3fn (Dynamic part)4 4M-^3H3 4^(semi-static part)5. g-fl- 
% 214. A <M 4°14*1 ^(Dynamic partWfc 37l(TBS: 
Transport Block Size)*} 41 3L7KTBSS: Transport Block Set Size) 

3J£7 r $14. ^7] ^-ecsenii-static partHfe TTI, *P£3.*2*£ 

3 (channel coding scheme). 3*3 efl «1 S (coding rate). ^3l°13 ^1 °1 *I3 
(static rate matching). CRC(Cyclic Redundancy Check) 3.7} f-*l ^17} Si 
4. 44*1. A <M TFCI *l^(303)£- $ sefl e J #^4fe *H^*1 # 
*(TB: Transport Block) 4*4. A <M 4 ^-§^H 4-§-% v *r °Ufe 

TFC^l SJJl-Q- ^°15>»1 €4. 

nel^ c^M ^ 4-f #a*H * #^si ^aHH) 4= 3«v^ cflo] 

EH tqti- ACK 3*. ^£ NACK 3S.fr ti^47l fl« DL DPCH 

^^5>7lS. $4. 

^>7l je 4£ tf14 ^HM^W 4€ HM*H mtt ACK 

3a. MACK ^**>7] 2|*V DL DPCH '?^# 7fl^ S.S. 
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£.^44. 

>£4 £. .4$ HSi444l £4. 'tf7HM 44 Q$ EUDCH-S- 

AV-§-«vfe m a i^u°m harqih-s- *i«*w-*i«Mfe 

EUDCH« **| 3£4b *IMeH « ACK 58 Jt NACK 

- ££*flo)o_V tVcK zLeU, § ^<?H14b ^ v 4 *H«W f»$ ACK 

^Ji NACK ^£L# ?1£4 *J-§- *W ZLtflS. °)-g-44 

SfcSMs. *VcK cftf, a 4^3 DL DPCH ?2^H DPDCH4 43 

a*(puncturing)*H #4 t|°lEM « ACK 3SL 

NACK 3iL{J 344. 

^71 £ 4°)1 £4« 44 £4 ^7] ^«v*J: tqeJeH nfl^V ACK 3* 
*^ NACK =8U* *d£44 4£ DL DPCH ?2:b DPDCH4 DPCCH5. 
^44. #4 DPDCHfe 3144 £ = 1(401)2} dH&i 2(404)1- 7>44. 

#4 DPCCHb TPC £.(402)4. TFCI « £.(403)4. 4^3i ^£.(405)51 
€4. ^'A 3144 1(401)4 *M4 S£ 2(404)b #4 e 3°H 
44&] qs. 1(301)4 444 2(304)4 TPC *)£(402)4, TFCI 

£(403)4, 4°J^ l£(405)b #4 ^ 3°fl4 TPC 5g£(302)4, 

TFCI $£(303)4, 4°^ $£(305)4 f-«4- 4 a J ^ v 4 4^'$ *HeH 
4$ ACK NACK 3iL3 *d£44 4*H #4 444 « £ ^ 

ti)e#, $ o<s. -^71 tflo]^ ^ S 2(404)4 P ^4 
p 4-S.141 4W *M4°( cfltV ACK 393t NACK ^H(406)7V 

^44 $<£€4. 444, ^7| 4tf« 444°H 4$ ACK 3* 

NACK s§ A» #^44 4sfl #4 p €^$4 * 44S ^4 

DPDCH^ cflo] E ^ ^4 ^1*1^ <g$o] 34. n44. ^4 *i^4b P 

44# IL=94*1* % 3^ ^7] 4= cflolEl ^¥4 

144 ^ 214 ui]-g.ofl ^71 *d^s]b p 4^-t4 44b €3 
(random)44 

iM ACK 3* NACK ^it ^^4^1 

4«fi td-^4b DPDCH4 «1S§ 44b 44 HI ^*fl 
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P(i)=rand(N ^.-p* 1) . > 

^71 HM,-P(Dfc i<d*A ^^^^ a i ss i ^ 

« qeMH. rand(x)^ 0 ifl*l x-1 33 **** 
i+eHM, Nd-t DL DPCH3 t> *ft ^3 *W<M B l« »WM. P 

ACK ^tt « NACK 'SU «1» 
c*. #7) *r*H l°fl 4^<i 44 DL DPCHsl *V ^4 * 
oofl*] °J44 P 7fl2^ «]ItS ACK ^Ji NACK 

3iL7> *d4r€4. DL DPCH3 « *s K40D4 «M3 

2(404)4 $ $ * HlS* O.2.S. 3« * £43-2-3. $2.* t 

HM 44€ 4*13-43 p?H4 <3^€ 3^*1 
jl. ^71 #-§-3 P 7fl&l tiiE^^ ^el^ ^tg-^ ciHE-H cfll> ACK 3 
Jt NACK *i£4£3- $4. <^H. #4 ACK 33- NACK 

^jsife i«iss£ $M 4^44 3£#3 ^4s3 $#4 

44 4*1M i p# t«MK * p ti )33 3^4fe 3M4. 

#4 EUDCH* 4-§-4*r 3^ *4 4^<S4 t> TTI7> #£*3. ? 

^€4* ?}^^, #4 % p ACK 33. NACK 33fe N 

_p_ 

7ii si «*i °« **44 N ti )^-°i ^ £ a* £ - * V 

TTNM4 Node B4 UE*H "1*1 ^434 Slfe frJMM p u Ut^ ^* 
^ ^r2£ Si 4. 

1^ oj ? H #4 ACK 33. NACK 33* *H $*44 N« 
^•5]]^ *}£4fe £ 5-3- #£*H ^^S}7lS 

£ 5fe A aj-cgs] 14$ 4W HM34 ACK 3 3 

NACK 33.* *d£47l f)« DL DPCH ^it ^fl^^^S. £^RV £^ 

#71 £ 5-3- -a«3«>7H) ^1. Node B7> ACK "iiL NACK *<jJi 
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3. ^*>fe ^71^ Node BSl ^11^ (scheduling) 4^4. * Node 

B3 ^71 ifl«HM *U $ £ ACK *3i± NAT3K 3*L£ 

*d#*ti°> t>4. ^71 l£ 'fl S344 ACK 3* *<i NACK 59 

n^fc *d*fl fcM £3 P ACK 3* ^£ NACK 3** *d 

L4*«H 2] 

P(i)-rand(N (!!lU1 - I p/n J + 1). «n = 0,1 N-2 

rand(N„.-(p- I k/n I «(N- 1))+ 1). *n- N- 1 

2 4M. P(i) : «°iH a l^ 3*1€- 

46^,' lxJ x3 V*\ ®£ ^ -A<&^ rand(x)^ 0 ^ 

*1 x-1 33 MHM ^3 ^J4^r "t^rl- 44^H, Ndau^ DL 

DPCH tb #5 ^3 *fl o] b\ alE.1- =r-t 44^*1. ACK ^-S- 
NACK 3 A *d£# 3*11 ^-3- 44MM. n£ * T TI^3 

4eW(tf, 0,1,...,N-1). N-c- 1 TTIf- tM36Ht ££€3 ^# 44^ 
4. o]^, n = i modulo N*l ^^7} ^fl«fa, modulo 4«?l A d 

43. 4^ 4*1*1 tf* *H$4. ^1 24 *M ACK ^ a. 

NACK $ TTI vflfil S€ #^#011 ^ 5^4*1 £4* 3* 

n ^sis. 44 # I 1 Stl4. 

^•71 £ 541 JE^SW =a^ DL DPCH $ TTPV N 

7 >^-^ o8 1M -a^* 43- A <M ACK 

NACK *JJi* P/N N £IH1 33 *d^4fe 44\H ?H 

4. g o^l. ^71 EUDCH^ 4-§"4*r Node B4 3 

rn(=2ms)s *H £:**<iJ*Kt nwa ack 3 a 

NACK 3iL*r 1 2ms TTI 44 *± * * °H V «*S|°1 0 > °1 
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tf7l 11- 3*2 ^+ "H P ACK NACK 

3A7> 3*371 *M * TTWHW * 3p ACKf^A ^£ 

NACK ^A7> **. Node B?H Dfl TT ^ m 

« * UrSH ACK ^£ NACK 4 AO- °1 
^ ^jf. $ TT1 *fl4M pa]e^ ACK 3* NACK 3A7> 3 

zMM p/3 ti l^*l 3^1 3**M * p«lM*l ACK 3 a. ^£ NACK ^A 

7> ^3*. 1 * 2eflAi yVs} ^ ACK 

3iL NACK ^A7 r 34r*)*r W Node B4 UE*H °M 

w ue7> eudch# m m 3M<M§ 

*U, Node B7> »h ^-tj 4 e]^« 3*7} t'Sf *r d**. 

°1« 3*. tf 7 l Node. Bfe *iM3* ^"SH * 551 71 «fi-g-°fl ACK *iA 
NACK *iiL# ?d^*H °t«M DL DPCH1- M ACK 3A * 

£ NACK 3 A3 *d#*r*l Ste**. Node Bfc DL DPCH-t 

»7i DL DPCH3 an«a- W *d^%> *M HM^M 

ACK 3 A NACK 7lcfl*r4. o] #7] UEfe H 

*ll HM^C*- ACK ^A « NACK 3 AS. A*?} *M5*MI 

£ ^-fr A*r 1*4* fl«H Node Bfe EUDCH-1: 

M *J« tfMHfr *d*sl*l OT^S DL DPCH2] ---^ €#*H 
^.o^^. ^4^(DTX: discontinuous transmission, "DTX"^ 3)*}7)3. ^4) 

A J-7l j .o 24Mb ACK ^ ^ NACK ^A-S 3^ 

SVfe -ai^SlS-^. 4^o. a ^7fl Node B7> ACK 3iL NACK 

58 At P 7fla.l almfA *>7H]^ 

^ 3 ^ *r*m 4-S U2:*>^ T 1 ^^ 2.2. ^A7t.A t>4. 

*^^AA WCDMA ^!^°HMc Node BS-?ie *l*7l ^-g- 
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**«M, * ode B§ ^ v A,z * * 7lfe ***** ^ 

Node BS* *SM«J *M 1 (timer)tt " M** *U. ^^if ««« 
7l - 44 *«Nt4. 4°1°H 7l^^.kefl«a 

(BFN: Node B Frame Number, «1*> "BFN'«14 WIS- $4H4. M 
Node BS 44£ ^3-1 7fls1 *<Cdi>** *r ^ 

BFNAi** «4« S.*4!(offset>£ ?*lt>4. 
« 442] e|cHi-H ?V*«8*Vte ^flfc ^^(SFN: System 

Frame Number, °14 "SFN"*14 **M* S4W4. 443 SFN£ 10ms^ 

4*M. SFN-cr 0<HH 40954*13 #4 7 r *!4- 443 SFN 
£ 38400 «(chip)£.S °1M*!4. 44^1 1 lOms/384003 

£fe4. 44*1, ^1 SFN-§- °l-8-*H «5. DL DPCH *H-**4 1 

3. ^ ^*HH ACK =8Ji NACK *d£^ *T * 

4?| *r«M 34 £4. 
3) 

P(j) = {SFMxlSslots + current. slot _ number} mod (N iaw - p + 1) 

W <r«M P(i)fe i^H «*M ***3*r 3*1# 440H, 

modt modulo 34r* 440H, current_slot_numberfe €*fl Si** 4 

40H, SFN-& «*fl £4 SFN-fr 440H, N da *fe DL DPCH3 1> xfla| 
njol^ tilm ^ ^ 440H, Pfe ACK *A « NACK UJt 4*8 
^J3.=r 4M 44^4. 

, , tSFNX !Sslots-i-cufTcnt_slot_numbcr} ^ « ^ o] 

^y) 4^ v 4 3*fl A i 

SFN -2- #43. 4'd$ Nd,u - p + 14 modulo Stf* t« 

fc$.«H4 DL DPCH «£. 01 STACK *jJi ^£ NACK ^A7> 

^«as *i4 3*1* sj^mi 2* $4. f*M 34M 

UE7V <WM 7l4»3 '1^^^ ^ ^ 51 

A\ €4. Str ^^3«H-H ^ V7 I SFN ^ e A°J ^(CFN 

Connection Frame Number, «l*r "CFN"°1* ^'^15. a>^.^ ^ oj 
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feci], #71 CFN-& DPCH = *1°J 3£<H) *flM*f O^MI 255?H4 & 

^ ACK *A NACK *M *d£^ * flA*. *\Q **** * 
7| 3# *>7l «^*H 44 =r $14. 

P(i) = {SFN' < 15slots + current_slot_number)mod(N d; , t;) - L p/n J +1), ^ n 
= 0, 1 N-2 

P(i) = {SFN*l5s]ots + current_slot_numbfer)mod(N d!lto -(p- I k/n J «(N-1))+1) 
, 3 n = N-l 

# 7l 4 o(^ t P fe ACK 3* NACK €^-2" 4*1) € 

^ u] e € - ^H- 41SK4H, Nd^ufe DL DPCH $ ^4 a)« 
4eHH, n£ TTM14 0.1.....N-1)* 44^3, N£ t> 

TTH4 44M14- o|nfl, n = i modulo N4 #?it!:4. n 

eU, #71 ^flH 3°H 4^ £°l #71 SFN cfl# CFN-g- ^ 

#71 t-*» v 4 3 S <r*M 4«H #-§-4fe SFN -a "S3. *13. 
4€- &°14. 44 A i UE7> ^Ie. .2.4 (soft handover) ^^HM 

EUDCH* «*M3* ^-f, #71 cilo)e^l cfl*V 

ack 3* nack ^an ^-asit 4*14 4 ^£3. 

•S>?fl £4. °l$?fl A J-?1 ACK ^li. NACK 3 £4 4 ^M*M 

*d£4°-3. UE-b ^3. 4€- 4*HH #*t> 4^ «Hi°l*H ACK *j 

i NACK t^MI 4H 4°l a H4 °1 ^(diversity 

gain)-2r <2*l 34. £f5. a mod b 4 g'ti* =f 3t "H a A b 

4 *<K-«H4 5>tt A <M P(i)£°l A 15- f-U*Ml t Si 

c>. i=e |£j»^ <g4MM #714 *M €§-44 P(i)&°l *U«r3fl Htf 
4fe 2* #444 *l*Mfc #71 3 % ^44 4°fl SFN cfl# CFNir 

a}*^*, 4 ,| ^ ^ s cf§ ii^f ^<HS>^ ACK ^Jt NACK 
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4! "WIS. ' •'' 

^7V£ 6£ SL 4^ DL DPCH Node B 3^71 ^3: 

■i- «--!«■£. °1 4. 

£ 6°11 S^l^M 54^ Node B £^1 DL DPCH ?£7> 

SL 4*41*1 ACK *J* NACK 3** * - 

71 2£ 6°il S^l^M flfe Node B 3^1 DL DPCHtt 

-V7l £ 6& &22*}3, Node B*r UE> £7] 43 

M *W7l(606)7> EUDCH1- ^°]*>M ^ ACK 

3* NACK tf°d*}?l 3*1 DL DPCH 3*13 33*^* 

o} 7 M, AJ-71 ^1^71(606)^ ^71 1 ^ *T«M 34H * 

t|« 44 ^71 ACK 3* 3* NACK £<fc!**7l 3*fl 

DL DPCH 3*11- 33 ©l^Tfl ^71 $S *M7l(606)£ 

4, EUDCH1- «W« ^J33 tf7l Node B*r ^ v 

7] »H33 3tf -r^l ^7) 4 

3- ACK 3* NACK 3*# 44*4. ^7H, ACK 3* 

NACK 4*fc ^ V ?HH 4s)- *M 1«1** £€3^, -tM ACK 4* 

-* r £ NACK 3*3 434 $4* 3*fl P ti l** #^£4. ^. 47) 

44« 13* ACK 3* ^£ NACK 4*^ ^71(604)* 4?) * 

*7l(6Q4)fc 4?1 1*|* ACK 4* NACK 4*1? P a )** *- v ^'£ £ 

(607)* #3*3. 4?) Node B«1M DL DPCH idiL 3*1 

4?1 ^3(607)* «&e>€4. 

w ^. 7]mi) ± xv 7 | W /H<H7l(606)3 4^ DL DPCH3 

t])o]t] %sl%& 91*1 si P «7l ^i^^V p Bl*# ^ 

*H ^71 «V*7l(6M)°M -t^lV ACK 3* NACK 3*-3- ^°J1> ^ 
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*)«/*« «7KserW to parallel converter) (608) S. 4M 
i ^^71(608)^ *!iM(607HH tiltt Mi"ilf(itwm)4 

Q BIS. 4« **«M *tf7Uspreader>(609)S ^W. 

^71 ^->7H609)fe SL^IS- 44 *M I *** 
Covsf*t *tf * t3*}fe ^1(621)4. Q "1*. a d3*H * 

A CovsF^r * **** *4M(623)S M ^7l(62lHH 

Mfe 7KM(611>* fl^a. W ^^7l(623)cflAl #sm 
^^7l(610)£ ^1 M7l(610)t 

3.* j §'Sfl *^ * ^71 7^71(611)3. A o V 

71 7R>7l(611)fe W M7U62D-M tf*'U6lOMH 
#3t_V -tlit 7>tf*H ^ Efl o] 2. (chip rate)2l 4^ * 
M 71(612)3. ^^7l(6l2)fe ^3«3<scrambler)a.*1. 

7V-tr7l(611)°il A 1 — "T-^ CSCRAMBLE* * *^ 7 1 

(613)5. ^71 *47](613)fe W ff^7l(612H-H M$ D ' 

31 tf^sH Slfe ^flVl ^(channel gain)* 4 <S2:7|(614)3. 
M ^5;7|(614)fe *«M 3*7l(613)«M "13 Slfe 

"gffc a <M -2-5- ^ T'id T^^rtRF: Radio Frequency, °1S> "RF"h} ^ 

'«r7|S. SW sqel7l(615)S W RF *l^7l(61S)fe ^1 £^7l 

(614H H RF cfl^ £$r*H o>Bfli4(antenna)(616)-i- * 

n ofl^(air)^5-S. 

£ 7-2- #£*H ^71 £ tl 3 ! Node B 

^•71 £ 7£ it 521 DL DPCH T^tr *l€*Vfe Node B ^ 

♦ £Al3 fc3-£°l 

^>7l £ 7<H1 £*lsH Slfe Node B DL DPCH -?^ 7 > 

^71 £ 5°1M £3$ £°1 ACK *<U NACK £ TTW1 4 

4*sJ t-^-t^l N«i *H**W A^fe 7>^ ^vgcf. £ 

t V xv>i S 7^1 £*13<H Safe Node B ^?1 t 1 ^ DL 
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^71 £ 7# W Node Bfe UE^"&7l 

*4 *M*U706)7> EUDCH^ M « ACK 

4*. ^ NACK <H* tfWl DL DPCH 

^H. «* ^H7l(706)fe W 2 « *«M 44M 44 

4« 44 ^v 7 ] ACK NACK **4 *-3*M 3*fl *** 

DL DPCH 3*1* °UMi *M7l(706>3 

UE3.*3 EUDCH* **H ^M^V *7} Node Bfe 

71 <Hd$ *W *H3*I *^ «r*\ ^71 4 

e> ACK 3* NACK 3£{J *PJtM}. ^M, W ACK 3*. 

NACK H** *7W4 U K ACK 

NACK 4**1 v-lSl^ ^«fl p^SS. ifl^SM ^7) 

^£ l«p= ACK 38 Ji ^£ NACK <L>*7l(704)3. *l*sU, *7l »J 

471(704)^ ^71 ACK 4 2. NACK 3^1 P «1« * 

^si(buffer)(705)S. t^W. ^H, P ti l^ ACK 3* NACK 4 

a o v 7 ] ^51(705)^1 *H3*Hr °l^"fe p a] 5. ACK 58 M. 

NACK 4 At 1> 3M * TTWM N *M(tt 

TTI7V N ^€^3. 7>^% p/N *«*M 34f*H 

«>7| uH§-olc}. 6)4. *J-7l ^^7l(705)sl *I«H 4^ iM ACK 4iL 4 
£ NACK <d-t-t fl*HM ^71 *1s|(705H sife P a l« 

£1 ACK 4iL NACK °« P/N "lM ACK 

NACK *Jii7> €^7l(707)S. WW. m, A <M Node B4M DL 
DPCH <tU sM A o v 7l ^-^7l(707)a 

=a*7KW7)fc ^71 fl* ^H7l(706)^ ^H^l ^ DL DPCH^l 
c-llole^ ^i*lsl p/N ^71 €^tV p/N w]e 

5 3*H ^71 a) (705)^1^1 ACK ^iJi NACK ^A* 

^ ^t/^ ? a fl»7l(708)S ^71 2j^«a ^^7)(708)fe ^71 *i 

*7l(707HH Q "IS ^^^^ ^'S 
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o) ^1(709)5. ^71 M*U709)fe IM I ti l 

5 *^*H *g ^jl QwW-W * **** ^^(721)71^. Q 

i£^A <y^ H ^ *4 Covsr^ '« * **** 91*71(723)5 
9^1(721)41 M« 7>->7l(711)S. fl***, W 

9^71(723)41 t3€ «te 9^71(610)5 <a334. ^71 *<7l(710)t 

9^1(723)41 ti^ 3 4** * 

> c V7l 7^71(711)3. -^71 7KV7l(711)^ ^71 9^1(721)41 #3 

•IV 44*> ^71 9^1(710)41 #3tL> 7 >**M * * H3M 4i ^ 

4 $e«5 * 9^1(712)5 -t^W. A <M 9^7l(712)fe ^3«*5H 

51, *7l 7>-t>7l(711)41 #3$ 4!M i2^t^ 44 CsCRAMBI** ^ 

* 9^71(713)5 <t§)W. ^71 M7|(713)fe 9^71(712)41 #3$ 
444 '1 ^3<H flfc 3$ * 3271(714)5 * 

71 «l2:7l(714)£- W 9^71(713)41 #3tb 414-3- ^33<H ^ 3 
3r * RF *| 3)71(715)5 $3«<*. tf?l RF *1 ^ 7"1 (715)^ 

iM £271(714)41 M$ 441- RF ^ A145 3$sH £6^(716)* 
^tsfl 44^-2-5 ^^^cl-. 

4*°.S £ 8* *a*H ^7l £ ^3 41^144 "45 UE ^4 

71 ^2:-S ^^*V7l5 W. 

$7] SL 8£- i 651 Node B ^7| ?24 4I*«*& UE ^r^7l 9-2 

-S- £li> t^£°14. 

-V7l £ 84 £l*M UE ^r<l7l ?2fe DL DPCH ^27> #71 

£.441 -^^ «Vs+ ^01 A CK 34 NACK *V #M4 

«£L<H 7>3J 3^2} a 0 v 71 £ 84 ^ 

a1£14 Slfe UE ^71 ?2fe DL DPCH^i- ^o]^. 

-$7| s. 8# a**^. ^1 °jeim(8i6m 44^^54^ 

*14fe RF 15171(815)5 A oM RF l2}7l(815)fe -iM £6fW(816) 

41 <t!4-& 7l1efl^(base band) 445 * 4271(814)5 # 

5|$C*. #?1 4*71(814)15 tf7l RF *f 3171(815)41 ^"^^ 
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4 Node B *+* *** ' 

♦ »^7l(8l2)a MW. ^ *^<8l2)b 
(descrambler)^ *W. « W<BM>«W *** 
o, <^ Aa ,j*«j ^^.C S c R amb L e4 * ^(serial to 

parallel converter) (811)* *>l *««U>«S « 

1 a1 " **** Q al " ***** 
WH ^^>>7l(de S preader)(809)S MW. *7l e^K809)* <M 

s 8*q s*it* *M i bis. ^ Covspsf * * 

3*Hr M7K82D4. M*U810)«H i Q »1* 

«M ^ 4^: Co^ * WK823>& * 71 

71(821) « **7l<823)-H #33 « 4^71 (channel 

compensator)(805)5L S^a. 44 ^1(805)* 44 A** * ^ 
71(803)3. 7W7l(8QB)fe tf*l M AlMCBOa-M I 

ale ^JL^ Q ulH il^t 7>aV^ 4 €^7l(807)S. «^^c+. 

M, «7l UESr Node B4 471 44 43£ *«l *°M<806>7> 

EUDCH* m ^l^w ^ ACK NACK * iL7> 

DL DPCH fl*l* *HM. ^M. tf*l aH?l 

(806) ^ *7| 1 S <**H 34H «V*r 2°1 ^ ACK $3L 4 
* NACK H2.7} ^43* DL DPCH3 fl*l» «fl«r* 

ci. ^71 «*7|<8ff7)te ^71 *!* *M 71(806)3 7ll°H W M 7 >^7| 
(808HH ^ ACK ^ JL NACK 1M1« 

*HM ACK ^A NACK 3*3 **«H ACK-ACK ^#71(804)5- 

#^£4. tf*l ACK =8 A ^£ NACK 3 At- *M 4*1 *1 4** 

DL DPCH *1AJL*1 «H tf 7 l ACK/NACK ♦*7l(804>t iM «*7| 

(807) ^1^ Mfc P ^f 2 ! ACK =8 a. *4 NACK ACK * 
$■£ NACK 12.3- * #^l Vc f. 

71 -T^-O- ^^-o>7lJL 



* 7 1 51 9£ 5E 73 Node B *&\ UE ^ ' 

^Ai7l t 1 ^ DL DPCHti:* 

^ RF *^7l(9l5)£ ^ RF *l*W915>fc - >E114(916) 

44 «* ™«1 * 4*7l(914)» ^ 

*a7l(914>t RF *S)7U9i5)«M *>1« 4» +M> * Node B * 
MM «2 IMA* * M>1<912> 

£ t^W- ft47l(912)fc 4&a«M*<H ***M, ^71 4 

3fc7l(914WM M« <1M D ^ ^ ^3*3 * A CscRAMDLE 

* M V «*7|(911)A *7l **7l<911>* 

W **7|<912H*1 « 1 **** Q ° m 

03. W H 0^71(909)5. ^ 3^71(909)^ £ 

go11 £ . M *V £°1 j a] a ^Eejfc og^sH *R> Covsr^ ^ * 
£ 71(921)4. M7|(910)4H j W Q «1£ iSH 

^> *Jl Covsr* * *^<923)3. *4M 

(921) 3 M7l(923)4M 4* ^^7l(905)S. W**. #7] 

m JL*7l(905)fe A** * 7>->7l(908)S M*4. 7KS7K908) 
AV71 *|* S.*7l(905)«M #3$ I ^ Q tilm 7>AJ 

g .3^71(907)3. 

Ml ^71 UEfe Node B* ^71 43* ** ^H7K906)7> 
EUDCH* M ^°' E ^ ««*.ACK ?9H NACK 

^Slt DL DPCH fl« "H^- -17H. *7l €^ 

(906)fe ^71 2 « 4^1>1 -54*8* u >4 ACK 3* * 

* NACK *iii7> DL DPCH 21 ,a^^ ^ **** 
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4. W *B l 7l(90?)fc ^ ^H 7 H906)^ *1°H 44 ?7\ W\ 
(908HM t34* <U«M # 7 1 ACK *jiL NACK 3*7>ftfTl€ 

e)] ACK ^Ji ^ NACK =8^3- 4>#*H «W905)3. *«jtt4. ^7l 
#7] ACK ^SL NACK «W905H *^*Kr Node 

B ^-t!7H^ P ^l^-t^ ACK 3* NACK 3i* « fcSM 
#o] c\x.}2\ *V TTWI4 N TTI4 N £3*3. ^€42 7Hjtf 

p/N «UM ^*«« 6 >*> 7 I a«lM. UE ^^7] e| 

a] uj 51 (905H »-1 « TTI^i N 4*HM1 P/N ACK 3 

5. NACK 3 A* N« *H=]^*H ACK/NACK **7l(904)£. «^4. 
ne] a, -»7l ACK 3iL 4£ NACK ^« 4*1*1 A J^# DL DPCH 

M*4. tf7| ACK/NACK ^#71(904)^ #7l aWOK^M ^3 
$ p *j£?4 ACK ^iL NACK ACK 3£ NACK 

3 AS. * *3$4. 

4-8-o.S. £ 10* EUDCH* %n 3 y <^ «fl°leW 

« ACK NACK 3**Kr 43-2: ^443. *>4. 

#7l £ 10£ £ t^s) ^Hll-°fl 4C- ^M^H ACK 

NACK 3J±-t *i3r4£ 43-§- £*1*°14. 
#7l 5. 10* tfa*^, W lOOl^HH Node B UE4 ^ 

71 4«a*l t> TTNWM 3^ H!<W1 cfltt ACK NACK 3 
$q |}^« UXEfcJflS. #«4. °}^7fl ACK NACK 3** 

g^ft 1*J$ Node B £ #7| 1002fc*HH EUDCH* 

^ t „ olEl# ^Al&lOl. iM ^AjSV A*** aflg «M3*| ^ ^Aj o^fc 

CBC(CycUc Redundancy Check) 343 1M CRC 14 

i^-7v aa-fc 7 i A o> ^5.3.. crc 7^a^ 14 o. = 7f 

^ISI* o v ^Ajo.s ^^fc ^»14. #71 1003^V^HlAi ^?] 

Node B t CRC ^4 S41 44 ACK ^5L-I> ^ 0 J^ ^ 
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NACK 33rtt 33*Ka 1004#« QQW. 

tf7] 1004#?HH Node B'fe-^« DL DPCH tflafa 

* 1005^*13. *]*8*H}. 1005£7lHH W Node B DL 
DPCH ^o]E-i ^i=iflsl ^ 1M ACK ^S- ^£ NACK 3M 

^tg. $1*1^. £*jS}aL 1006^7«S ^JM. °I 7 M. Node B$= W 

ACK *li NACK 3SL« *d*t ^ 4 * } 

^$4. 1> v ?l 1006#3l°IM $7) Node B *r 33 
3 fl*l4M sB^ *d?^a ^7] ACK 3iL NACK A J" 

m, * ««34M ACK 3* ^£ NACK 3*1* 

-s}>11 «*H? W EUDCHf- 4-g-*Kr «^ M *1^-M ^ 

205tt*HM Node B?V UE# i^^Hr *MH>H UE3 *N 
7>* *d33 *l£ * 514. ^MUM 

*d33 tf«fr/«W-*M» ^ *H «■ tf*^ *l 6 d$ ACK 3SL 
NACK 3*1* «3*MI *3*H? 3°1 DL DPCHM^ cfl 

n^as. £ «<S3 3*8*Hfe 

«V4 £ EUDCHF * A d *1^^M 3 

^ H)*1*H1 « ACK 3* ^£ NACK ?1* DL DPCH3 

DPDCHtH «S« 7 ^ ^1^^*^^ ^ A <^ 

^olEiofl CfllV HARQ 7>^^7fl l>4fe 
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WHAT IS CLAIMED IS: 

i 
I 

- ' i 

-t-tl 33* *H*>£ £3 33 *H 4 33* 3£s>fe- £3 3 
3 *H 3**l*r ^4 3£ 3£ M 

atf x^ia- <d^*Hr 3* i D i a*i 4^ia* 3**>fe 4«a 

1st i£*Hr 3-8- ^3 *H *H^4. *!M3-3- 33^ *fl 

lP]|o)Ei * ^cfl-*!^ £^SHr $W 3-8- *3 5 ti^* 

*±-§- i-^ 7Hfe ^jl « 4^ 

*M*1 0 H « *1)3£* a**frfc XH^, 

^ c^sj: ^.g. sflig* ^fH C-flolE^ ^3*}*, 4?1 ^3t> 

ti]ol£l7> ^ ^414 a* 4+ P ?fl4 ?44^ 33(ack) 4iUr 

44 ^jl, 4?1 ^3$ HH^M «144 ^34$* 4* ^ V7 1 P>fl4 
?44tt ^43 SI 4 (NACK) 4** 44 4* 444. 

4-71 £W 3* *3 sfl^si *UdM3 ^es} *I123M4 3 

= * 471.ACK 4ii *£■ NACK 4 AO 3£t 443 24*H? 444, 

4?l 4*H4 471 p7H^ n|£.«* 4 7 1 3-^3 ti l 

Ef 3*jofl 47] ACK 4a NACK tf°J«M 471 1r ti <HJ= 3* 

£3 3£* 3-t-sHf 44* a$t* s>fe 44 «<H1. 

[^^f 2] 

471 ACK 4i NACK 4 Jtfe ^> v ^l £ a <H)= 3-8- %A «M4 *H 
v^o, g a]^ ? v# ?44fc N>J4 «*S ^4$ IV #£°iH3 3S 

«■& ^2-2. 4fc ^S- 

*fl2^1 
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#7l ACK ^ NACK 3iL# 3*l^r #7l 3* 

m *w* **> a**ns fc**-*M3*i .AM ACK 

*ii NACK *** 4*Wfe p# 3uw4 

WAi 

[3?$ 4] 

#7) ACK 3* NACK 3iL# *> 7 1 5011 

#-S-*}t11 S^H* -o-y^- #7] 

5] 

P(i)=rand(N ^-p* 1) 
#7l 5«fM. P(i)fe i^*8 ACK 7ji NACK 

vfl*l ^el^ «]H-t ^ ACK =SA 

NACK *iL* 4bW:- a l« t€ rand(x)^ 0 W x-1 ^ 

MR* 5] 

*H2 5 <H Sl°H, 

#7) ACK ^£ NACK 3*1- ^« * 

a* a* M «4 *>1 M * 

ofl 4*S|*S H ^tt4. #?1 ACK <i NACK =831 

4 u^EHfe *1M -T-tl ^1 P» **«H ««M >MA4 *> 

fc #71 
[3** 6] 

*12*<H1 *1°H, 

#71 ACK 3* NACK *A* *M 6ofl 
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tf-S-sMI «3-fr ^'^2.3. *\t= W 

P(i) = {SFN*15slots + current _ slot _ number) mod (N data - p + 1)' 

6°lM, P(i)£ fc*4M ACK 58 Ji. ^£ NACK 
^SL7 r ^3^- 3*1* H-^-^H, current_slot_numberfe €*ti 
f-el sfl^s] q-EW. SFN-& ^7fl -S3 

«4^iflpj, ^7) pfe tf7| ACK ^Ji NACK M-^iflfe- - 

*0HMI 5d<>H, 

•^■71 ACK ^il NACK ~-i!L£ W £3 *H 

^s) i> Jfl«fr Al-7^Vf r N?H3 6** *tf*M 3^3* 4 

3-2-3. "o->fe -S-71 **a. 

8] 

^71 ACK NACK *Jii* 3« 3*1^ A <M 3* #3 3 

jM^d* %n ^^Ife e d o v "§ 31*1 3 3] tile-s-^fi}, -^71 ACK ^JL $ 
* NACK «IIf T°J ^71 pS}-, ^71 n- N* SS] 

*M ^tj-Tfl 3334- ^^j^s. ^-7) nj-«a. 
417%h 5a°M. 

^•71 ACK *<U 3£ NACK ^iL# 3*1^ 7°fl 

tf-§-*Ml 333* ^'J-S-S ^ ^71 ^fl. 
[4**M 7] 
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P(i) = rand(N d . a .,- I p/nJ + 1), 5in = 0. 1 N-2 

rand(N JaU -(p- I k/n J *(N - 1))+ I), ttn - N- 1 j 
# 7 J P(i)*r fcjMM #?J ACK ^JL NACK 

3&?> lxJ x* 4<d^ 

»4MBl, Ndttafe W Si* #2] *H^4) $ #1- ifls} cfloiE^ aje-g. ^§ 
M-EfvflDl, #7l #7] ACK 3iL NACK Sua <-fef^^ «]e^ ^ 
# M-^ufli^, rand(x)fe 0 x-1 ^ MHM gig g^j. 

Wvflo|. n ( n = o, 1, 2 N-l)£ t> ^?*VM1 fc* M-eHJM, 

N€- 1 TTKt ?#*Hr ^f- ^x^, n j mqdulo N3 j $^7]. # 

modulo a)<31>43. 4°1*1#& *l#s)-fe oi#<y. 

l^T 1 ^ 10] 

#71 ACK 3£ 4£ NACK 3J£* ^*lfe «>7l 8°)1 

#-§•^1 sffe #7] 

8] 

P(i) = {SFN-<15s]ots + currem_slot_number)mod(N, lalil - Ip/nJ +1), £ n 
= 0. 1 N-2 

P(i) = {SFN':l5slotsTCurrent_slot_number}mod(N d4t<1 -(k- I p/n J *(N-1)) + 1) 
, £ n = N-l 

#71 8»IM. P(i)fe 1r£°iM #7] ACK 3* 3»& NACK 

^^-7}- Si^sq^- 3*1# M-eKlH, current_slot_numberfe ^7-fl ^-g- 
-1-51 *fl«3sl fc* M-Ej-iflnj, SFN£ M 4$ -M^G 5211 °d 

M-sJ-UM, N df , 3 ^ ^°o v ^ f-a! *H£s) $ #5. iflfi] oil o) El d|j=§ ^.3. 
<4EHfi*i. #?1 pfe #7l ACK S-fr NACK 3 A* ^ 
€• M-Eftfloj, n( n= 0. 1, 2. ... . N-l)€- $ *1?*HH 

N-S- 1 TTM- £fct^l ^» HeHH. n = j modu i 0 N s) # 
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t\\7\ ^^a, #7) modulo ^-tV-fr i-M*ia:fr *Kt*>£- ^ 

* '3 

IS?* 11] 

ith S.^ 2tf S.+) €H*h 

5$*>fe *}-§- fee) *H sfiW, £1TO H|°lei§ #$S>*r *fl 

lf5}-c £iTO 7>*l£ ^£ 4^ #4! 

oi] 4^ ^^gja P 7H^| °vl^l(ACK) p7fls] 

wie§s. ^sife -tf-^^ oj^knack) =8« •a^^n, -s-71 euro **-§- 

£2] d]o}£^ ifl^S] ^|J.Ci|olEl »]2^]ol^ #7} ACK 3 iL 

NACK ^Ji* *1£*M fl«fl £3 *fl°H 42} 33 « 3*HM tf?) P 7H^ 
«lM-i- €-?7i4, 

•^7] £«<ro =d-8- tilo]Ei sfl^s} ^|lC-flo]El 3*2«4M3 1 

Hf^ ^-7j ACK NACK ^J£# <d^of7] 9]sfl £3 
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